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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the simulator to aid 
the management job by building up a network model in the ,1 
interior of a computer and simulating progress of deterioration 
by a specific processing procedure so as to depict the 
reliability in terms of figures such as MTBF. 
SOLUTION: The user starts a virtual LAN buildup processing 
program 1 1 of a computer 1 and connects components in a 
component list table 51 onto a screen of a display device 3. 
Then data of connection relationship denoting the 
configuration of the virtual network are registered in a virtual 
system storage table 56 with a sequential number and able to 
be reproduced on the display device 3 at any time. When an 
operation state simulation processing program 12 is started, 
the program executes repetitively the simulation of fault 
occurrence as to any of virtual LAN components based on data 
such as a failure rate and a deterioration factor in a component 
characteristic table 52 and provides an output of an estimated 
MTBF(mean time between failures) after the lapse of the 
operating period set by the user by means of the Monte Carlo 
method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The component part table which memorized the data of two or more component parts which 
are needed when building a network, The components property list table which memorized the property 
data containing the failure rate of each component part, and the rate of degradation accompanying 
secular change, A virtual network construction means to connect the data of the component part which 
the user specified among the data of the component part of said component part table by the connection 
relation specified by a user, and to build the network of imagination inside a computer, A maintenance 
means to acquire the property data of the component part which constitutes the built virtual network 
from said components property list table, and to hold as a virtual network component part property data 
list, Elect at random [ a virtual network component part / any one ], and the failure rate of the election 
component is compared with the virtual failure rate generated with the random number. The 1 st 
processing which repeats the processing which regards it as what the failure generated on election 
components when a virtual failure rate is small, and updates the count counted value of a failure the 
number of predetermined times, While computing MTBF based on said count counted value of a failure 
in the time of becoming the count of predetermined The rate of degradation of each component part 
amends all the failure rates of a virtual network component part. After permuting by the failure rate after 
amending the failure rate of the component part in said maintenance means, The network simulator 
characterized by having an MTBF calculation means to perform 2nd processing which outputs MTBF 
according to each repeating unit when the processing taken over to said 1 st processing is repeated by a 
user's predetermined number and repeated by a user's predetermined number. 

[Claim 2] The component part table which memorized the data of two or more component parts which 
are needed when building a network, The components property list table which memorized the property 
data containing the failure rate of each component part, and the rate of degradation accompanying 
secular change, The failure phenomenon list table which memorized the contents of the failure 
phenomenon according to the phenomenon about each of each component part, The cause-of-fault list 
table which memorized the contents of the cause of fault corresponding to each of said failure 
phenomenon about each of each component part, The fake cause-of-fault list table which memorized the 
contents of the cause of fault of the false corresponding to each of said failure phenomenon about each 
of each component part, A virtual network construction means to connect the data of the component part 
which the user specified among the data of the component part of said component part table by the 
connection relation specified by a user, and to build the network of imagination inside a computer, A 
maintenance means to acquire the property data of the component part which constitutes the built virtual 
network from said components property list table, and to hold as a virtual network component part 
property data list, Elect at random [ a virtual network component part / any one ], and the failure rate of 
the election component is compared with the virtual failure rate generated with the random number. It is 
regarded as what the failure generated on election components when a virtual failure rate was small. The 
contents election means of setting a problem which acquires the contents of the failure phenomenon of 
the election component, a cause of fault, and the fake cause of fault from said failure phenomenon list 



http://www4.ipdl.ncipi.go.jp/cgi-bii^ 12/19/2005 



JP,10-107793,A [CLAIMS] 



Page 2 of 2 



table, a cause-of-fault list table, and a fake cause-of-fault list table at random, and is displayed on the 
display screen, The network simulator characterized by having a judgment means by which the cause of 
fault which the user answered judges whether it is a correct answer, and outputs the message of a 
judgment result, to the displayed failure phenomenon. 

[Claim 3] The component part table which memorized the data of two or more component parts which 
are needed when building a network, The components property list table which memorized the property 
data containing the failure rate of each component part, and the rate of degradation accompanying 
secular change, Virtual network construction processing in which connect the data of the component 
part which the user specified among the data of the component part of said component part table by the 
connection relation specified by a user, and the network of imagination is built inside a computer, A 
maintenance means to acquire the property data of the component part which constitutes the built virtual 
network from said components property list table, and to hold as a virtual network component part 
property data list, Elect at random [ a virtual network component part / any one ], and the failure rate of 
the election component is compared with the virtual failure rate generated with the random number. The 
1 st processing which repeats the processing which regards it as what the failure generated on election 
components when a virtual failure rate is small, and updates the count counted value of a failure the 
number of predetermined times, While computing MTBF based on said count counted value of a failure 
in the time of becoming the count of predetermined The rate of degradation of each component part 
amends all the failure rates of a virtual network component part. After permuting by the failure rate after 
amending the failure rate of the component part in said maintenance means, MTBF calculation 
processing in which 2nd processing which outputs MTBF according to each repeating unit when the 
processing taken over to said 1st processing is repeated by a user's predetermined number and repeated 
by a user's predetermined number is performed, The storage for network simulations characterized by 
memorizing the program and table which can perform a ****** computer. 

[Claim 4] The component part table which memorized the data of two or more component parts which 
are needed when building a network, The components property list table which memorized the property 
data containing the failure rate of each component part, and the rate of degradation accompanying 
secular change, The failure phenomenon list table which memorized the contents of the failure 
phenomenon according to the phenomenon about each of each component part, The cause-of-fault list 
table which memorized the contents of the cause of fault corresponding to each of said failure 
phenomenon about each of each component part, The fake cause-of-fault list table which memorized the 
contents of the cause of fault of the false corresponding to each of said failure phenomenon about each 
of each component part, Virtual network construction processing in which connect the data of the 
component part which the user specified among the data of the component part of said component part 
table by the connection relation specified by a user, and the network of imagination is built inside a 
computer, A maintenance means to acquire the property data of the component part which constitutes 
the built virtual network from said components property list table, and to hold as a virtual network 
component part property data list, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the network simulator and the storage for network 
simulations which perform the exchange or the education of management business of a network 
administrator, such as LAN. 
[0002] 

[Description of the Prior Art] In recent years, a communication line is connected with a computer and 
the network system of various kinds of scales, such as LAN, WAN, etc. which made information, such 
as a document, and an image, voice, exchangeable between premises or a long distance point, is 
developed. 

[0003] In such a network system, if the part used as nuclei, such as a server machine and a 
communication line, breaks down, the whole network or a part will become a serious situation, like 
employment becomes impossible. 

[0004] Then, in the former, by duplex-izing a server, a disk, a communication line, etc., redundancy is 
given to a system and the measures which raise dependability are taken. 

[0005] Moreover, it faces introducing the server machine and client machine which are a network 
component, and it is being considered that system-wide dependability becomes high by selecting what 
has a failure rate low as much as possible. 

[0006] However, this kind of network system is equipped with the flexibility in which network devices, 
such as a client machine, are fluctuated if needed, as one description. For this reason, even if it integrates 
the failure rate of each components, such as a server machine, a client machine, and a communication 
line, and estimates a system- wide failure rate at the time of the beginning of mission of a network 
system, that estimate will change with the changes in a network device a lot. 
[0007] Then, in the former, at every change in a network device, a system-wide failure rate is re- 
calculated by the help, and to grasp system-wide dependability by the count result is tried. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when time amount and an effort are applied by the 
approach of re-calculating a system-wide failure rate and it requires emergency by the help, there is a 
problem that it cannot respond promptly. 

[0009] Moreover, as a numeric value which shows dependability quantitatively, although there are 
numeric values, such as MTBF (Mean Time Between Failure) and an operating ratio, also in 
consideration of secular change, numeric values other than the failure rate of each component part, such 
as such MTBF, are calculated, and there is a problem that it cannot show promptly. 
[0010] Furthermore, though dependability is raised by performing duplex-ization, since the absolute 
comparison of dependability with the case where it does not duplex-ize cannot be performed, there is a 
problem that possibility that gave improvement in dependability beyond the dependability demanded, 
and the futility of cost has arisen, and its condition of not filling demand dependability only with 
duplex-ization cannot be grasped, conversely. 
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[001 1] on the other hand, the concept of the dependability of a network system is indefinite - by 7, the 
network system was actually built, about acquisition of the management technique of the manager who 
manages this, conventionally, study with books and an actual management experience are cores, and 
great time amount and cost have started training of a manager. For this reason, educational system 
implementation which trains a new manager efficiently promptly in preparation for the case where 
reduction and the manager of cultivation cost take the place etc. is desired. 

[0012] Made in order that this invention may solve such a problem, the 1st purpose presents promptly 
the dependability of a network system including secular change of a component part for numeric values, 
such as MTBF, and is to offer the network simulator and the storage for network simulations which can 
support management business. 

[0013] The 2nd purpose of this invention enables trouble-shooting training, and is to offer the network 
simulator and the storage for network simulations which can train a network administrator efficiently. 
[0014] 

[Means for Solving the Problem] The component part table which memorized the data of two or more 
component parts which are needed when building a network in order that this invention may attain the 
1 st purpose of the above, The components property list table which memorized the property data 
containing the failure rate of each component part, and the rate of degradation accompanying secular 
change, A virtual network construction means to connect the data of the component part which the user 
specified among the data of the component part of said component part table by the connection relation 
specified by a user, and to build the network of imagination inside a computer, A maintenance means to 
acquire the property data of the component part which constitutes the built virtual network from said 
components property list table, and to hold as a virtual network component part property data list, Elect 
at random [ a virtual network component part / any one ], and the failure rate of the election component 
is compared with the virtual failure rate generated with the random number. The 1st processing which 
repeats the processing which regards it as what the failure generated on election components when a 
virtual failure rate is small, and updates the count counted value of a failure the number of 
predetermined times, While computing MTBF based on said count counted value of a failure in the time 
of becoming the count of predetermined The rate of degradation of each component part amends all the 
failure rates of a virtual network component part. After permuting by the failure rate after amending the 
failure rate of the component part in said maintenance means, When the processing taken over to said 
1 st processing is repeated by a user's predetermined number and repeated by a user's predetermined 
number, it is characterized by establishing an MTBF calculation means to perform 2nd processing which 
outputs MTBF according to each repeating unit. 

[0015] If one year is set as the value "365x24=8760" classified by one time basis as a count of 
predetermined in the 1 st processing here, MTBF after progress will be acquired by repeating the 1 st 
processing once for one year. 

[0016] Moreover, the component part table which memorized the data of two or more component parts 
which are needed when building a network in order to attain the 2nd purpose of the above, The 
components property list table which memorized the property data containing the failure rate of each 
component part, and the rate of degradation accompanying secular change, The failure phenomenon list 
table which memorized the contents of the failure phenomenon according to the phenomenon about each 
of each component part, The cause-of-fault list table which memorized the contents of the cause of fault 
corresponding to each of said failure phenomenon about each of each component part, The fake cause- 
of-fault list table which memorized the contents of the cause of fault of the false corresponding to each 
of said failure phenomenon about each of each component part, A virtual network construction means to 
connect the data of the component part which the user specified among the data of the component part of 
said component part table by the connection relation specified by a user, and to build the network of 
imagination inside a computer, A maintenance means to acquire the property data of the component part 
which constitutes the built virtual network from said components property list table, and to hold as a 
virtual network component part property data list, Elect at random [ a virtual network component part / 
any one ], and the failure rate of the election component is compared with the virtual failure rate 
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generated with the random number. It is regarded as what the failure generated on election components 
when a virtual failure rate was small. The contents election means of setting a problem which acquires 
the contents of the failure phenomenon of the election component, a cause of fault, and the fake cause of 
fault from said failure phenomenon list table, a cause-of- fault list table, and a fake cause-of- fault list 
table at random, and is displayed on the display screen, To the displayed failure phenomenon, the cause 
of fault which the user answered judges whether it is a correct answer, and is characterized by having a 
judgment means to output the message of a judgment result. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is concretely 
explained using a drawing. 

[0018] Drawin g 1 is the system configuration Fig. showing the operation gestalt of the LAN simulator 
which applied this invention, and consists of a computer 1 and external storage 5, such as the keyboard 2 
which is the input/output equipment, a display 3, a mouse (pointing device) 4, and a hardware disk. 
[0019] In order to show promptly the dependability of a network system including secular change of 
network configuration components for numeric values, such as MTBF, to enable to support management 
business and trouble-shooting training and to train a network administrator efficiently, the virtual LAN 
construction processing 1 1, the system-operating-status simulator processing 12, and the trouble- 
shooting processing 13 are included in the interior of a computer 1 as an application program. 
[0020] These the processings 11, 12, and 13 of each are memorized by storages, such as CD-ROM, in 
the data format which can perform a computer 1, and the user of a computer 1 is provided with them. 
[0021] On the other hand, the collection table (component part table) 51 of components, the components 
property list table 52, the failure phenomenon list table 53, the cause-of-fault list table 54, the dummy 
cause-of-fault list table (fake cause-of-fault list table) 55, and the virtual-system maintenance table 56 
are formed in external storage 5. 

[0022] The collection table 5 1 of components memorized the data of two or more component parts 
which are needed when a user builds a desired virtual network, and as shown in drawing 2 , it has 
memorized the data for displaying component parts, such as Ethernet, a token ring, and a client machine, 
in an icon format. 

[0023] As the components property list table 52 memorized the property data containing the failure rate 
of each component part, and the rate of degradation accompanying secular change and they shown to 
drawing 3 in it, it has the column of the part number 301 attached to component parts, such as Ethernet, 
the name 302 of a component part, a failure rate 303, the rate 304 of degradation, and the phenomenon 
total 305, and the name of component parts, such as Ethernet, the rate of failure rate degradation, and the 
phenomenon total are set as each column according to the part number. 

[0024] Here, a failure rate is the failure probability of occurrence per hour of the components specified 

with the part number 301 , and it defines by the count of failure per hour. That is, supposing T hours 

carries out N time failure, as Components n show the failure rate Pn of this component n in a formula 

(1), it defines. 

[0025] 

[Equation^] 

Pn S 



[0026] The rate of degradation is an index showing the long term deterioration of the components 
specified with the part number 301, and it is the increment of the failure probability of occurrence for 
every progress, and will express by the percentage for one year. That is, if the failure rate after the 
operation during Pn (phi) and one year is set to Pn (1) for the failure rate at the time of the factory 
shipments of Components n, rate of degradation alphan will be defined by the formula (2). 
[0027] 
[Equation 2] 
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(PnU) \ 
1 X100 
Pn(*) / 

[0028] For example, the failure rate of a certain components is "0.5", and when the rate of degradation 
of this component is "20", it will be set to "0.5x (100+20) / 100= 0.6" if the failure rate of the next year 
of this component is calculated. 

[0029] Moreover, a phenomenon total is a total of a phenomenon which appears when the component 
part of ****** specified with the part number 301 is breaking down, and it is set up based on an 
experience value. For example, "1" means that there is a phenomenon at the time of failure only in one 
kind in the phenomenon total. 

[0030] The contents of the phenomenon of appearing when it has the column of the part number 401 , a 
sequence number 402, and the contents 403 of a phenomenon and each component part breaks down, as 
the failure phenomenon list table 53 memorized the contents of the failure phenomenon according to a 
phenomenon about each of each component part and they shown to drawing 4 in it are memorized 
according to the sequence number. 

[0031] A sequence number 402 is an identification number attached in order to distinguish two or more 
phenomena belonging to the same part number uniquely, and serves as a major key by two items, the 
part number 401 and a sequence number 402. A number is assigned sequentially from " 1" within each 
part lot number number. The contents 403 of a phenomenon are the contents of the phenomenon 
generated to the LAN system, for example, "the whole network was downed" etc. 
[0032] Here, the number of the contents of a phenomenon is equal to the value of the phenomenon total 
305 of the components property list table 52. That is, all the contents of the phenomenon of appearing 
when each component part breaks down give a sequence number to this failure phenomenon list table 
53, and are set to it. 

[0033] As the cause-of-fault list table 54 memorized the contents of the cause of fault corresponding to 
each of said failure phenomenon about each of each component part and they shown to drawing 5 in it, 
when it has the column of the part number 501, a sequence number 502, the cause epitome 503, and the 
detail explanation 504 and each component part breaks down, the epitome and detail explanation of the 
contents which are considered to be the cause are set up according to the phenomenon (according to 
sequence number). 

[0034] Here, the cause epitome 503 is a keyword which explains briefly the failure generated [ "line 
failure" ]. The detail explanation 504 is detailed explanation of the cause of the generated failure, for 
example, the explanatory note of "reflection of a signal having arisen at the termination of a circuit, and 
it having denied each other signal transmission, and having become communication link impossible, 
since the terminator of a circuit separated" is registered. 

[0035] As the dummy cause-of-fault list table 55 memorized the contents of the cause of fault of the 
false corresponding to each of said failure phenomenon about each of each component part and they 
shown to drawing 6 in it It has the column of the part number 601 , a sequence number 602, dummy part 
number (1) 603, dummy part number (2) 604, dummy sequence number (1) 605, and dummy sequence 
number (2) 606. The failure components of a fake cause of fault and a false corresponding to each of 
said failure phenomenon are set up about each of each component part. 

[0036] Here, while the component part of part number =1 breaks down and the phenomenon of sequence 
number =1 is presented, dummy part number (1) 603 and dummy part number (2) 604 display the failure 
phenomenon of fake failure components on coincidence, and they are set up in order to make a right 
cause of fault when the component part of part number =1 breaks down answer. Therefore, when 
selecting dummy components, difficulty becomes [ the direction ] high although true failure components 
and a true failure phenomenon are similar. 

[0037] The virtual-system maintenance table 56 is what memorized the data of the component part of 
virtual LAN which the user built using virtual LAN construction processing. As shown in drawing 7 , it 
has the column of a reference number 701, the part number 702, a name 703, a failure rate 704, the rate 
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705 of degradation, and the phenomenon total 706. A reference number is attached about each 
components which constitute the virtual LAN which the user built, and the part number, a name, a 
failure rate, the rate of degradation, and a phenomenon total are set up according to the reference 
number. 

[0038] In this case, the connection relation of each component part is also registered. 
[0039] Here, a reference number 701 is a number assigned to a meaning to each of virtual LAN 
structure-of-a-system components. A reference number 701 is assigned to components each to the part 
number 702 being assigned according to the class of the component, as for the difference with the part 
number 702. Therefore, within a virtual LAN system, one component can be specified as a meaning by 
specifying a reference number 701 . Moreover, a reference number 701 has the role of the major key of 
the virtual-system maintenance table 56. 

[0040] In case virtual-LAN construction processing 1 1 performs the processing which builds the 
network of imagination to the computer 1 interior by the data of the component part which the user 
specified among the data of the component part registered into the collection table 5 1 of components and 
virtual LAN builds, a user chooses desired components from the component part list in the collection 
table 5 1 of components displayed on a display 3 by every one actuation of a mouse 4, and performs the 
actuation which connects on the display screen. Therefore, the connection relation of each component 
part becomes clear uniquely with the arrangement location on a screen. This arrangement location is 
registered into said virtual-system maintenance table 56 as data in which the connection relation of each 
component part is shown, and the data about the virtual LAN of the reference number which 
corresponds by specifying a reference number are read from the virtual-system maintenance table 56, 
and are reproduced on the display screen of a display 3. 

[0041] The system-operating-status simulator processing (MTBF calculation means) 12 Elect at random 
[ a virtual LAN component part / any one ], and the failure rate of the election component is compared 
with the virtual failure rate generated with the random number. The 1 st processing which repeats the 
processing which regards it as what the failure generated on election components when the virtual 
failure rate is smaller, and updates the count counted value of a failure the number of predetermined 
times, While computing MTBF based on said count counted value of a failure in the time of becoming 
the count of predetermined The rate of degradation of each component part amends all the failure rates 
of a virtual LAN component part. After permuting by the failure rate after amending the failure rate of 
the component part in the virtual-system maintenance table 56, when the processing taken over to said 
1st processing is repeated by a user's predetermined number and repeated by a user's predetermined 
number, processing of **** 2 which outputs MTBF according to each repeating unit is performed. 
[0042] The trouble-shooting processing 1 3 is elected at random [ a virtual LAN component part / any 
one ]. The failure rate of the election component is compared with the virtual failure rate generated with 
the random number. It is regarded as what the failure generated on election components when a virtual 
failure rate was small. Acquire the contents of the failure phenomenon of the election component, a 
cause of fault, and the fake cause of fault from the failure phenomenon list cause-of-fault list table 
[ dummy cause-of-fault list ] 53, 54, and 55 at random, and it is made to display on the display screen. 
To the failure phenomenon furthermore displayed, the cause of fault which the user answered judges 
whether it is a correct answer, and outputs the message of a judgment result. 
[0043] Next, based on the flow chart of drawing 8 , drawing 10 , drawing 12 , and drawing 14 , 
actuation of the LAN simulator of this operation gestalt is explained. 

[0044] First, this simulator displays the LAN simulator menu 901 as shown in the display screen of a 
display 3 at drawing 9 immediately after starting. 

[0045] Then, a user starts processing [ which he wishes by inputting a processing number into the 
processing number input area 901 of a menu screen 901 using a keyboard 2 ] (step 801). As opposed to 
the processing number as which the computer 1 was inputted into the processing number input area 902 
of a menu screen 901 by the keyboard 2 by input number judging processing of step 805 and step 808 
When the inputted processing number is '1', "virtual LAN system-construction processing" 1 1 are started 
(step 811). When the inputted processing number is '2', "operation situation simulation processing" 12 
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are started (step 810), and when the inputted processing number is f 3', "trouble-shooting simulation 
processing" 13 are started (step 809). 

[0046] In this case, when the inputted processing numbers are not any of "1", "2", and "3", either, by 
input data check processing of step 802, and judgment processing of the input error of step 803, it 
progresses to step 807, an error message is displayed on the message indicator field 903 of a menu 
screen 901, and reinput of a processing number is demanded from a user. 

[0047] Moreover, also when a processing number '2 f and '3' are chosen before a virtual LAN system 
construction, by judgment processing of"? built [ virtual LAN ]" of step 806, it progresses to step 807, 
an error message is displayed on the message indicator field 903 of a menu screen 901, and construction 
of a virtual LAN system is demanded from a user. Hereafter, sequential explanation is given about each 
of the selected processing. 

[0048] When a processing number T is chosen by the user and "virtual LAN system-construction 
processing" 1 1 are started, the virtual LAN construction screen 1101 as shown in drawing 1 1 is 
displayed on a display 3. 

[0049] The flow chart shows the detail of the virtual LAN construction processing 1 1 to drawing 10 . 
[0050] A user performs components call actuation on the virtual LAN construction screen 1101 of 
drawing 1 1 , in order to build LAN of the request which consisted of desired component parts on the 
display screen of a display 3. For example, it depends keyboard 2 and an PF1 key stroke is performed 
(step 1011). However, when completion actuation is performed, it returns to drawing 8 by judgment 
processing of step 1012. 

[005 1] When an PF1 key stroke is performed, it is judged by judgment processing of a thing and step 
1013 in which components call actuation was performed, and progresses to step 1014. Two or more 
component part data required in order to build desired virtual LAN from the collection table 5 1 of 
components are taken out, and the collection display screen 201 of components shown in drawing 2 is 
expressed as this step 1014. 

[0052] Since the components displayed on the collection display screen 201 of components are 
displayed in an icon format If a user chooses a desired components icon using a mouse 4, the part 
number assigned to the components icon will be acquired (step 1015). The components property list 
table 52 is searched by using the part number as a search key (step 1016), and the property data (the part 
number 301, a name 302, a failure rate 303, the rate 304 of degradation, phenomenon total 305) of the 
components which the user chose are acquired (step 1017). And it evacuates to the work area of the 
main memory of a computer 1 by making into a reference number 701 sequence that components were 
chosen (step 1018). 

[0053] A user will perform completion actuation (it is an PF9 key stroke by the keyboard 2) at the time, 
if only a count equal to the number of the component parts which need the above-mentioned actuation 
finishes choosing all components required for a virtual LAN system construction repeatedly. Then, the 
property data evacuated to the work area through error-checking processing of step 1020 and error 
judging processing of step 1021 are registered into the virtual-system maintenance table 56 by judgment 
processing of step 1019 (step 1022). 

[0054] In this case, in error-checking processing of step 1 020, when it confirms whether components 
surely required for a virtual LAN system construction are missing and there is lack, an error message is 
displayed on the message indicator field 1 103 of the virtual LAN system-construction screen 1101 of 
drawing 1 2 (step 1023). 

[0055] Moreover, when a required components icon is chosen and the components icon is arranged in 
the location of a request of the virtual LAN system creation field 1 102, the components icon is fixed to 
the location. And the following components icon is chosen and it arranges in a desired location, and by 
actuation of connecting by the cable icon, the virtual LAN system which consisted of desired 
components can be built on the display screen of a display 3, and the property data of the component 
part can be registered into the virtual-system maintenance table 56. 

[0056] In addition, the collection screen 201 of components is displayed on the periphery section of the 
virtual LAN system creation field 1 102. 
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[0057] Moreover, processing can be returned to the menu screen 901 of drawing 9 by performing the 
completion time of storing of property data, or cancellation actuation (it being PF key actuation by the 
keyboard 2). 

[0058] Next, a menu screen 901 explains actuation when "operation situation simulation processing" 12 
of a processing number '2' are chosen with reference to the flow chart of drawing 12 . 
[0059] Starting of the operation situation simulation processing 12 displays the operation situation 
simulation screen 1301 as shown in a display 3 at drawing 13 first. 

[0060] Then, a user inputs operation years into the operation years input area 1302 of this operation 
situation simulation screen 1301 (step 1201). this alter operation -- for example, the keyboard 2 — the 
operation years which work a virtual LAN system are inputted by therefore inputting the integral value 
of " 1 " - "9." the operation years inputted at this time — a convention — when it is out of range (for 
example, except 1 - 9), an error message is displayed on the message indicator field 1303 of the 
operation situation simulation screen 1301, and reinput of operation years is urged to it. 
[0061] When the inputted operation years are convention within the limits, the property data (a reference 
number 701, the part number 702, a name 703, a failure rate 704, the rate 705 of degradation, 
phenomenon total 706) of a virtual LAN system are read into the memory in a computer 1 from the 
virtual-system maintenance table 56. Then, a "preparation completion message" is displayed on the 
message indicator field 1303 of the operation situation simulation screen 1301, and it waits for 
simulation initiation actuation of a user. 

[0062] A user starts operation situation simulation after the display of a "preparation completion 
message" by initiation actuation (it is an PF9 key stroke by the keyboard 1 1). 

[0063] operation situation simulation — the following procedures (it is called 1 Monte Carlo step) « for 
example, it performs repeatedly by calculating in the formula showing in "the formula 5" and "the 
formula 6" which mention later the Monte Carlo average <MTBF> and standard deviation <sd> 
according to the failure number of cases generated in it, and year of MTBF 10000 times (100x100 
times). 

[0064] In addition, in the following explanation, 1 Monte Carlo step shall be constituted from a 
repetition cycle of "365x24" time, and this shall be repeated by operation years. 

[0065] Here, the definition of the time between failures per 1 Monte Carlo step and the formula of Mean 
Time Between Failure MTBF are explained. 

[0066] Within 1 Monte Carlo step which consists of M times of loop formations, supposing k failures 

occur, the k-1 time between failures Tb (i) (however, 1 <=i<=k -1) will be observed. 

[0067] It is L (psi) (however, if it is referred to as L(psi) = 1 and the value of the loop variable at the 

time of the j-th failure occurring is set to L (j) (however, 1 <=j<=k -1), the time between failures Tb (i) 

will be defined by the following formula 3.) about the initial value of the variable in ( ) of the Monte 

Carlo loop formation. 

[0068] 

[Equation 3] 

Tb(j)SL (j)-L (J -i)(lg 

[0069] At this time, MTBF per 1 Monte Carlo step is defined by the following formula 4. 

[0070] 

[Equation 4] 

MTBF= V Tbuj 

K-1 j»i 

[0071] Next, if Mean Time Between Failure observed at the each i-th step is set to MTBF (i) (however, 
1 <=i<=S) with the Monte Carlo simulation which consists of S Monte Carlo steps, the Monte Carlo 
average <MTBF> and standard deviation <sd> of Mean Time Between Failure will be computed with 
the following formula 5 and a formula 6. 
[0072] 
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[Equation 5] 
<MTBF> = 



1 



2 MTBF(i) 



s 



S 



[0073] 
[Equation 6] 




2 



<8d> = 



MTBFtn- <MTB F> 



[0074] In drawing 12 , first, q failure counter variables are prepared and initial value is set to "0" (step 
1201). Here, q expresses the total of the components which constitute a virtual LAN system. 
[0075] Next, it is "365x24" ********** about processing of steps 1202-1207. , 

[0076] First, at step 1203, the uniform integer random number Rl of [1, q] is generated. And it considers 
as the reference number of the components with which failure generates the random number Rl 
acquired to predetermined timing, and the failure rate 704 (it is hereafter expressed as P for 
simplification) of the applicable components of the virtual LAN system read into the memory of a 
computer 1 is acquired by using the reference number as a search key. That is, it elects at random [ the 
components which constitute a virtual LAN system with a random number Rl / one ]. 
[0077] Next, the uniform real number random number R2 of [0, 1] is generated. This random number R2 
becomes the comparison criteria of the failure rate of each part article. This random number R2 is 
acquired to predetermined timing, and if it R2<P Comes to compare with the failure rate P of the 
components elected at random, it will be regarded as that to which that election component broke down, 
and will progress to step 1205 through the judgment of step 1204. If it R2>P Becomes, it will not 
consider as failure generating but will return to step 1202. 

[0078] At step 1205, only "1" counts up the value of the Rl position failure counter corresponding to a 
random number Rl . 

[0079] Next, at step 1206, as the formula 3 showed, the difference of the operation years loop counter at 
the time of failure generating and a current operation years loop counter is calculated as the time 
between failures last time. 

[0080] Next, at step 1208, if the value of an operation years loop counter becomes the integral multiple 
of "365x24", MTBF per 1 Monte Carlo step will be calculated by totaling the failure number of cases for 
which it asked at step 1205, and calculating based on a formula 4 by year from the time between failures 
for which it asked at step 1 206 further. 

[0081] Moreover, the failure rate of each part article is re-calculated based on a current failure rate and 
the current rate of degradation from the definition of the rate of degradation of a formula 2, and it 
considers as the failure rate which uses the failure rate of the re-calculation result henceforth. That is, the 
failure rate 704 of each part article of the virtual LAN system stored in the memory of a computer 1 is 
permuted by the failure rate of a re-calculation result. 

[0082] Next, at step 1210, based on a formula 5, it asks for the Monte Carlo average <MTBF> and 
standard deviation <sd> by year from MTBF per 1 Monte Carlo step of a "365x24x operation years" 
individual, and the average by year of the failure number of cases is calculated similarly. 
[0083] If the average of the failure number of cases and <MTBF> which were generated, and count of 
<sd> are completed, <MTBF> of a count result will be displayed on the MTBF viewing area 1304 of the 
operation situation simulation screen 1301 by year, and standard deviation <sd> will be displayed on the 
error viewing area 1305 by year, and the average by year of the failure number of cases will be further 
displayed on the failure generating number-of-cases viewing area 1306. 

[0084] When a user does termination actuation (it is PF1 1 key stroke by the keyboard 2), it returns to a 
menu screen 901. 

[0085] Next, a menu screen 901 explains actuation when "trouble-shooting simulation processing" 13 of 
a processing number '3' are chosen with reference to the flow chart of drawing 14 . 
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[0086] Starting of the trouble-shooting simulation processing 13 displays the trouble-shooting 
simulation screen 1501 as shown in drawing 15 . 

[0087] A computer 1 first reads the property data of the virtual LAN structure-of-a-system components 
after the display of the trouble-shooting simulation screen 1501, and in the virtual system table 56 into 
the memory of the computer 1 interior. 

[0088] Then, the following procedures are performed and it waits for a user's input until a user performs 
termination actuation (it is PF key actuation by the keyboard 2) and returns processing to a menu screen 
901. 

[0089] When a user directs trouble-shooting simulation initiation by the key stroke of a keyboard 2, a 
test problem is first created by processing of steps 1405-1409. 

[0090] At step 1405, the uniform integer random number Rl of [1, q] is generated, q is the total of 
virtual LAN system configuration components. And this random number Rl is acquired to 
predetermined timing, and it considers as the reference number of the components which failure 
generates. And the failure rate 704 (it describes hereafter for [ P ] simplification) of the virtual LAN 
system configuration components read into the memory of the computer 1 interior and the phenomenon 
total 706 (it describes hereafter for [ M ] simplification) are acquired by using the reference number as a 
search key. 

[0091] Next, at step 1406, the uniform real number random number R2 of [0, 1] is generated. And he 
examines the existence of failure generating by performing the size judging of a random number R2 and 
a failure rate P acquired to predetermined timing. If it R2<P Becomes, it will be regarded as failure 
generating and will progress to step 1407. When other, it does not consider as failure generating but 
returns to step 1405. 

[0092] At step 1407, the uniform integer random number R3 of [1, M] is generated. M is the 
phenomenon total acquired at step 1405. And the failure phenomenon list ( drawing 4 ) which considers 
as the sequence number of the phenomenon which generated that random number R3, and exists in the 
memory of the computer 1 interior by using this sequence number R3 and part number Rl as a search 
key is searched, and the contents 403 of a phenomenon are acquired. Next, the cause-of- fault list 
( drawing 5 ) which exists in the memory of the computer 1 interior similarly by using the part number 
Rl and a sequence number R3 as a search key is searched, and the cause epitome 503 and the detail 
explanation 504 are acquired. 

[0093] Next, the dummy cause-of-fault list ( drawing 6 ) which exists in the memory of the computer 1 
interior as well as step 1407 by using the part number Rl and a sequence number R3 as a search key is 
searched with step 1408, and dummy part number (1) 603, (2) 604, dummy sequence (1) 605, and (2) 
606 are acquired. 

[0094] Next, the cause epitome 503 is acquired by using the dummy part number (1) 603 acquired, (2) 
604, dummy sequence (1) 605, and (2) 606 as a search key. 

[0095] Next, the contents 403 of a phenomenon acquired at step 1407 are expressed to the phenomenon 
viewing area 1503 of the trouble-shooting simulation screen 1501 as step 1409. Next, the cause epitome 
503 acquired at step 1407 to the cause viewing area 1504 of the trouble-shooting simulation screen 1501 
and the epitome of the cause of a dummy acquired at step 1408 are displayed on the ascending order of a 
sequence number. 

[0096] The test problem based on the virtual LAN system which the user itself built is created by this, 
and a user is shown. In this phase, the trouble-shooting simulation processing 13 serves as reply waiting 
from a user. 

[0097] Then, if a user inputs the reply to a phenomenon into the reply input area 1505 of the trouble- 
shooting simulation screen 1501 by reply actuation, for example, the integral-value input of "1" - "3" in 
a keyboard 2 The trouble-shooting simulation processing 13 This inputted reply examines whether it is a 
correct answer (steps 1403 and 1412). If it is a correct answer, a correct answer message will be 
displayed on the message indicator field 1502 of the trouble-shooting simulation screen 1501 (step 
1413), and if it is a wrong answer, an error message will be displayed on the message indicator field 
1502 (step 1414). 
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[0098] When a user performs description actuation, for example, the PF9 key stroke in a keyboard 2, 
here, (step 1410) and the description screen 1601 shown in drawing 16 are displayed (step 1411). 
Moreover, when a problem setting-actuation, for example, the PF8 key stroke in a keyboard 2, is 
performed (step 1404), it returns to step 1405. 

[0099] Moreover, when termination actuation, for example, PF1 1 key stroke in a keyboard 2, is 
performed, processing is returned to a menu screen 901. 

[0100] In addition, the cause epitome and detail explanation which were acquired at step 1407 are 
expressed to the cause viewing area 1 602 and the detail explanation viewing area 1 603 as the description 
screen 1601. 

[0101] As mentioned above, according to this operation gestalt, the network of imagination is built 
inside a computer. It elects at random [ the virtual network component part / any one ]. The failure rate 
of the election component is compared with the virtual failure rate generated with the random number. 
When a virtual failure rate is small, while computing MTBF based on the count counted value of a 
failure in the time of becoming the count repetition of predetermined, and the count of predetermined 
about the processing which regards it as what the failure generated on election components, and updates 
the count counted value of a failure Since it was made to output MTBF according to each repeating unit 
when the processing which amends all the failure rates of a virtual network component part with the rate 
of degradation of each component part was repeated by a user's predetermined number and repeated by a 
user's predetermined number, If one year is set as the value M 365x24=8760 M classified by one time basis 
as a count of 1 Monte Carlo step, MTBF after progress will be acquired from operation initiation by 
repeating 1 Monte Carlo step once for one year. 

[0102] By this, the dependability of a network system including secular change of a component part can 
be promptly shown for numeric values, such as MTBF, and management business can be supported. 
[0103] Moreover, since the quantitive comparison with the case where it does not consider as the case 
where a server machine etc. is duplex-ized can be performed easily, it becomes possible to grasp the 
economical futility by having duplex-ized etc. quantitatively. 

[0104] Moreover, it elects at random [ the built virtual network component part / any one ]. The failure 
rate of the election component is compared with the virtual failure rate generated with the random 
number. It is regarded as what the failure generated on election components when a virtual failure rate 
was small. The test problem about a cause and a phenomenon is set by acquiring the contents of the 
failure phenomenon of the election component, a cause of fault, and the fake cause of fault from a 
failure phenomenon list table, a cause-of-fault list table, and a dummy ****** list table at random, and 
displaying on the display screen. Since it judges whether it is a correct answer by making the receiving 
reply input so that the setting a problem may not exist, and he is trying to output the message of a 
judgment result, it becomes possible to train a network administrator efficiently promptly. 
[0105] In addition, in the above-mentioned operation gestalt, although the example which computes 
MTBF by building a virtual LAN system was given and explained, this invention is not limited to this 
and can be applied to the simulation of various kinds of networks, such as WAN. In this case, it cannot 
be overemphasized that the contents of various kinds of tables are set as a suitable thing according to the 
scale and class of network system, and the description. 
[0106] 

[Effect of the Invention] According to this invention, the dependability of a network system including 
secular change of a component part can be promptly shown for numeric values, such as MTBF, and 
management business can be supported so that clearly from the above explanation. 
[0107] Moreover, since the quantitive comparison with the case where it does not consider as the case 
where a server machine etc. is duplex-ized can be performed easily, it becomes possible to grasp the 
economical futility by having duplex-ized etc. quantitatively. 

[0108] Furthermore, it becomes possible to train a network administrator efficiently promptly. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the network simulator and the storage for network 
simulations which perform the exchange or the education of management business of a network 
administrator, such as LAN. 
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PRIOR ART 



[Description of the Prior Art] In recent years, a communication line is connected with a computer and 
the network system of various kinds of scales, such as LAN, WAN, etc. which made information, such 
as a document, and an image, voice, exchangeable between premises or a long distance point, is 
developed. 

[0003] In such a network system, if the part used as nuclei, such as a server machine and a 
communication line, breaks down, the whole network or a part will become a serious situation, like 
employment becomes impossible. 

[0004] Then, in the former, by duplex-izing a server, a disk, a communication line, etc., redundancy is 
given to a system and the measures which raise dependability are taken. 

[0005] Moreover, it faces introducing the server machine and client machine which are a network 
component, and it is being considered that system-wide dependability becomes high by selecting what 
has a failure rate low as much as possible. 

[0006] However, this kind of network system is equipped with the flexibility in which network devices, 
such as a client machine, are fluctuated if needed, as one description. For this reason, even if it integrates 
the failure rate of each components, such as a server machine, a client machine, and a communication 
line, and estimates a system-wide failure rate at the time of the beginning of mission of a network 
system, that estimate will change with the changes in a network device a lot. 
[0007] Then, in the former, at every change in a network device, a system-wide failure rate is re- 
calculated by the help, and to grasp system-wide dependability by the count result is tried. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the dependability of a network system including 
secular change of a component part can be promptly shown for numeric values, such as MTBF, and 
management business can be supported so that clearly from the above explanation. 
[0107] Moreover, since the quantitive comparison with the case where it does not consider as the case 
where a server machine etc. is duplex-ized can be performed easily, it becomes possible to grasp the 
economical futility by having duplex-ized etc. quantitatively. 

[0108] Furthermore, it becomes possible to train a network administrator efficiently promptly. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when time amount and an effort are applied by the 
approach of re-calculating a system-wide failure rate and it requires emergency by the help, there is a 
problem that it cannot respond promptly. 

[0009] Moreover, as a numeric value which shows dependability quantitatively, although there are 
numeric values, such as MTBF (Mean Time Between Failure) and an operating ratio, also in 
consideration of secular change, numeric values other than the failure rate of each component part, such 
as such MTBF, are calculated, and there is a problem that it cannot show promptly. 
[0010] Furthermore, though dependability is raised by performing duplex-ization, since the absolute 
comparison of dependability with the case where it does not duplex-ize cannot be performed, there is a 
problem that possibility that gave improvement in dependability beyond the dependability demanded, 
and the futility of cost has arisen, and its condition of not filling demand dependability only with 
duplex-ization cannot be grasped, conversely. 

[001 1] on the other hand, the concept of the dependability of a network system is indefinite — by 7, the 
network system was actually built, about acquisition of the management technique of the manager who 
manages this, conventionally, study with books and an actual management experience are cores, and 
great time amount and cost have started training of a manager. For this reason, educational system 
implementation which trains a new manager efficiently promptly in preparation for the case where 
reduction and the manager of cultivation cost take the place etc. is desired. 

[0012] Made in order that this invention may solve such a problem, the 1st purpose presents promptly 
the dependability of a network system including secular change of a component part for numeric values, 
such as MTBF, and is to offer the network simulator and the storage for network simulations which can 
support management business. 

[0013] The 2nd purpose of this invention enables trouble-shooting training, and is to offer the network 
simulator and the storage for network simulations which can train a network administrator efficiently. 
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MEANS 



[Means for Solving the Problem] The component part table which memorized the data of two or more 
component parts which are needed when building a network in order that this invention may attain the 
1 st purpose of the above, The components property list table which memorized the property data 
containing the failure rate of each component part, and the rate of degradation accompanying secular 
change, A virtual network construction means to connect the data of the component part which the user 
specified among the data of the component part of said component part table by the connection relation 
specified by a user, and to build the network of imagination inside a computer, A maintenance means to 
acquire the property data of the component part which constitutes the built virtual network from said 
components property list table, and to hold as a virtual network component part property data list, Elect 
at random [ a virtual network component part / any one ], and the failure rate of the election component 
is compared with the virtual failure rate generated with the random number. The 1 st processing which 
repeats the processing which regards it as what the failure generated on election components when a 
virtual failure rate is small, and updates the count counted value of a failure the number of 
predetermined times, While computing MTBF based on said count counted value of a failure in the time 
of becoming the count of predetermined The rate of degradation of each component part amends all the 
failure rates of a virtual network component part. After permuting by the failure rate after amending the 
failure rate of the component part in said maintenance means, When the processing taken over to said 
1 st processing is repeated by a user f s predetermined number and repeated by a user's predetermined 
number, it is characterized by establishing an MTBF calculation means to perform 2nd processing which 
outputs MTBF according to each repeating unit. 

[0015] If one year is set as the value "365x24=8760" classified by one time basis as a count of 
predetermined in the 1 st processing here, MTBF after progress will be acquired by repeating the 1 st 
processing once for one year. 

[0016] Moreover, the component part table which memorized the data of two or more component parts 
which are needed when building a network in order to attain the 2nd purpose of the above, The 
components property list table which memorized the property data containing the failure rate of each 
component part, and the rate of degradation accompanying secular change, The failure phenomenon list 
table which memorized the contents of the failure phenomenon according to the phenomenon about each 
of each component part, The cause-of-fault list table which memorized the contents of the cause of fault 
corresponding to each of said failure phenomenon about each of each component part, The fake cause- 
of-fault list table which memorized the contents of the cause of fault of the false corresponding to each 
of said failure phenomenon about each of each component part, A virtual network construction means to 
connect the data of the component part which the user specified among the data of the component part of 
said component part table by the connection relation specified by a user, and to build the network of 
imagination inside a computer, A maintenance means to acquire the property data of the component part 
which constitutes the built virtual network from said components property list table, and to hold as a 
virtual network component part property data list, Elect at random [ a virtual network component part / 
any one ], and the failure rate of the election component is compared with the virtual failure rate 
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generated with the random number. It is regarded as what the failure generated on election components 
when a virtual failure rate was small The contents election means of setting a problem which acquires 
the contents of the failure phenomenon of the election component, a cause of fault, and the fake cause of 
fault from said failure phenomenon list table, a cause-of-fault list table, and a fake cause-of- fault list 
table at random, and is displayed on the display screen, To the displayed failure phenomenon, the cause 
of fault which the user answered judges whether it is a correct answer, and is characterized by having a 
judgment means to output the message of a judgment result. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is concretely 
explained using a drawing. 

[0018] Drawing 1 is the system configuration Fig. showing the operation gestalt of the LAN simulator 
which applied this invention, and consists of a computer 1 and external storage 5, such as the keyboard 2 
which is the input/output equipment, a display 3, a mouse (pointing device) 4, and a hardware disk. 
[0019] In order to show promptly the dependability of a network system including secular change of 
network configuration components for numeric values, such as MTBF, to enable to support management 
business and trouble-shooting training and to train a network administrator efficiently, the virtual LAN 
construction processing 1 1, the system-operating-status simulator processing 12, and the trouble- 
shooting processing 13 are included in the interior of a computer 1 as an application program. 
[0020] These the processings 11, 12, and 13 of each are memorized by storages, such as CD-ROM, in 
the data format which can perform a computer 1, and the user of a computer 1 is provided with them. 
[0021] On the other hand, the collection table (component part table) 51 of components, the components 
property list table 52, the failure phenomenon list table 53, the cause-of-fault list table 54, the dummy 
cause-of-fault list table (fake cause-of-fault list table) 55, and the virtual-system maintenance table 56 
are formed in external storage 5. 

[0022] The collection table 5 1 of components memorized the data of two or more component parts 
which are needed when a user builds a desired virtual network, and as shown in drawing 2 , it has 
memorized the data for displaying component parts, such as Ethernet, a token ring, and a client machine, 
in an icon format. [0023] As the components property list table 52 memorized the property data 
containing the failure rate of each component part, and the rate of degradation accompanying secular 
change and they shown to drawing 3 in it, it has the column of the part number 301 attached to 
component parts, such as Ethernet, the name 302 of a component part, a failure rate 303, the rate 304 of 
degradation, and the phenomenon total 305, and the name of component parts, such as Ethernet, the rate 
of failure rate degradation, and the phenomenon total are set as each column according to the part 
number. 

[0024] Here, a failure rate is the failure probability of occurrence per hour of the components specified 

with the part number 301, and it defines by the count of failure per hour. That is, supposing T hours 

carries out N time failure, as Components n show the failure rate Pn of this component n in a formula 

(1), it defines. 

[0025] 

[Equation^] 

Pn S 



[0026] The rate of degradation is an index showing the long term deterioration of the components 
specified with the part number 301, and it is the increment of the failure probability of occurrence for 
every progress, and will express by the percentage for one year. That is, if the failure rate after the 
operation during Pn (phi) and one year is set to Pn (1) for the failure rate at the time of the factory 
shipments of Components n, rate of degradation alphan will be defined by the formula (2). 
[0027] 
[Equation 2] 
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/ Po(l) \ 

ttn= 1 X100 

[0028] For example, the failure rate of a certain components is "0.5", and when the rate of degradation 
of this component is "20", it will be set to "0.5x (100+20) / 100= 0.6" if the failure rate of the next year 
of this component is calculated. 

[0029] Moreover, a phenomenon total is a total of a phenomenon which appears when the component 
part of ****** specified with the part number 301 is breaking down, and it is set up based on an 
experience value. For example, "1 " means that there is a phenomenon at the time of failure only in one 
kind in the phenomenon total. 

[0030] The contents of the phenomenon of appearing when it has the column of the part number 401, a 
sequence number 402, and the contents 403 of a phenomenon and each component part breaks down, as 
the failure phenomenon list table 53 memorized the contents of the failure phenomenon according to a 
phenomenon about each of each component part and they shown to drawing 4 in it are memorized 
according to the sequence number. 

[0031] A sequence number 402 is an identification number attached in order to distinguish two or more 
phenomena belonging to the same part number uniquely, and serves as a major key by two items, the 
part number 401 and a sequence number 402. A number is assigned sequentially from "1" within each 
part lot number number. The contents 403 of a phenomenon are the contents of the phenomenon 
generated to the LAN system, for example, "the whole network was downed" etc. 
[0032] Here, the number of the contents of a phenomenon is equal to the value of the phenomenon total 
305 of the components property list table 52. That is, all the contents of the phenomenon of appearing 
when each component part breaks down give a sequence number to this failure phenomenon list table 
53, and are set to it. 

[0033] As the cause-of-fault list table 54 memorized the contents of the cause of fault corresponding to 
each of said failure phenomenon about each of each component part and they shown to drawin g 5 in it, 
when it has the column of the part number 501, a sequence number 502, the cause epitome 503, and the 
detail explanation 504 and each component part breaks down, the epitome and detail explanation of the 
contents which are considered to be the cause are set up according to the phenomenon (according to 
sequence number). 

[0034] Here, the cause epitome 503 is a keyword which explains briefly the failure generated [ "line 
failure" ]. The detail explanation 504 is detailed explanation of the cause of the generated failure, for 
example, the explanatory note of "reflection of a signal having arisen at the termination of a circuit, and 
it having denied each other signal transmission, and having become communication link impossible, 
since the terminator of a circuit separated" is registered. 

[0035] As the dummy cause-of-fault list table 55 memorized the contents of the cause of fault of the 
false corresponding to each of said failure phenomenon about each of each component part and they 
shown to drawing 6 in it It has the column of the part number 601, a sequence number 602, dummy part 
number (1) 603, dummy part number (2) 604, dummy sequence number (1) 605, and dummy sequence 
number (2) 606. The failure components of a fake cause of fault and a false corresponding to each of 
said failure phenomenon are set up about each of each component part. 

[0036] Here, while the component part of part number =1 breaks down and the phenomenon of sequence 
number =1 is presented, dummy part number (1) 603 and dummy part number (2) 604 display the failure 
phenomenon of fake failure components on coincidence, and they are set up in order to make a right 
cause of fault when the component part of part number =1 breaks down answer. Therefore, when 
selecting dummy components, difficulty becomes [ the direction ] high although true failure components 
and a true failure phenomenon are similar. 

[0037] The virtual-system maintenance table 56 is what memorized the data of the component part of 
virtual LAN which the user built using virtual LAN construction processing. As shown in drawing 7 , it 
has the column of a reference number 701, the part number 702, a name 703, a failure rate 704, the rate 
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705 of degradation, and the phenomenon total 706. A reference number is attached about each 
components which constitute the virtual LAN which the user built, and the part number, a name, a 
failure rate, the rate of degradation, and a phenomenon total are set up according to the reference 
number. 

[0038] In this case, the connection relation of each component part is also registered. 
[0039] Here, a reference number 701 is a number assigned to a meaning to each of virtual LAN 
structure-of-a-system components. A reference number 701 is assigned to components each to the part 
number 702 being assigned according to the class of the component, as for the difference with the part 
number 702. Therefore, within a virtual LAN system, one component can be specified as a meaning by 
specifying a reference number 701. Moreover, a reference number 701 has the role of the major key of 
the virtual-system maintenance table 56. 

[0040] In case virtual-LAN construction processing 1 1 performs the processing which builds the 
network of imagination to the computer 1 interior by the data of the component part which the user 
specified among the data of the component part registered into the collection table 5 1 of components and 
virtual LAN builds, a user chooses desired components from the component part list in the collection 
table 51 of components displayed on a display 3 by every one actuation of a mouse 4, and performs the 
actuation which connects on the display screen. Therefore, the connection relation of each component 
part becomes clear uniquely with the arrangement location on a screen. This arrangement location is 
registered into said virtual-system maintenance table 56 as data in which the connection relation of each 
component part is shown, and the data about the virtual LAN of the reference number which 
corresponds by specifying a reference number are read from the virtual-system maintenance table 56, 
and are reproduced on the display screen of a display 3. 
[0041] System-operating-status simulator processing 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration Fig. showing the operation gestalt of the LAN simulator 
which applied this invention. 

[Drawing 2] It is drawing showing the example of a screen display of the collection of components. 

[Drawing 3] It is the block diagram of a components property list table. 

[Drawing 4] It is the block diagram of a failure phenomenon list table. 

[Drawing 5] It is the block diagram of a cause-of- fault list table. 

[Drawin g 6] It is the block diagram of a dummy cause-of-fault list table. 

[Drawing 7] It is the block diagram of a virtual-system maintenance table. 

[Drawing 8] It is the flow chart which shows the processing process which chooses two or more 

functions. 

[Drawin g 9] It is drawing showing the example of a display of a LAN simulator menu screen. 
[Drawing 10] It is the flow chart which shows virtual LAN system-construction processing. 
[Drawing 1 1 ] It is drawing showing the example of a display of a virtual LAN system-construction 
screen. 

[Drawing 12] It is the flow chart which shows operation situation simulation processing. 

[Drawing 13] It is drawing showing the example of a display of an operation situation simulation screen. 

[Drawing 14] It is the flow chart which shows trouble-shooting simulation processing. 
[Drawing 15] It is drawing showing the example of a display of a trouble-shooting simulation screen. 
[Drawing 16] It is drawing showing the example of a display of a description screen. 
[Description of Notations] 

1 [ — External storage, 11/- Virtual LAN construction equipment, 12 / — System-operating-status 
simulation processing, 13 / — Trouble-shooting simulation processing, 52 / - A components property 
list table, 53 / — Failure phenomenon list table. ] — A computer, 2 — A keyboard, 3 — A display, 5 
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